Secretion of cartilage oligomeric matrix protein is affected by the signal peptide.
Cartilage oligomeric matrix protein (COMP) is a secreted glycoprotein found in the extracellular matrices of skeletal tissues. Mutations associated with two human skeletal dysplasias, pseudoachondroplasia and multiple epiphyseal dysplasia, disturb COMP secretion leading to intracellular accumulation of mutant COMP, especially in chondrocytes. Here we show that the manifestation of this secretory defect is dramatically influenced by the signal peptide that targets COMP for secretion. The comparison of wild type and mutant COMP secretion directed by the COMP or BM40 signal peptide in HEK-293 cells and rat chondrosarcoma cells revealed that the BM40 signal peptide substantially enhances secretion of mutant COMP that accumulates in endoplasmic reticulum-like structures when targeted by its own signal peptide. Additionally, we demonstrate that mutant COMP forms mixed pentamers with wild type COMP. Our findings suggest that the secretory defect in pseudoachondroplasia and multiple epiphyseal dysplasia is not specific for chondrocytes, nor does it require interaction of mutant COMP with other matrix proteins prior to transport from the cell. They also imply a previously unappreciated role for the signal peptide in the regulation of protein secretion beyond targeting to the endoplasmic reticulum.